A generalized form of the Reissner-Nordstrom solution for a charged mass point is obtained with a new free parameter which is the same as in the case of the generalized Schwarzschild solution (gr-qc/9905077, gr-qc/9905102). At some values of this parameter the line element is free from the singularities.
In the previous papers [1, 2, 3] I obtained a generalized version of Schwarzschild's static solution of the Einstein equations for a mass point:
At ρ > r g the gravitational theory is free from singularities and the black holes do not exist in nature. The parameter ρ is a new physical constant of the gravitational field of the mass point which is the same as r g (see also [4] ) and it can be determined from second order contributions to the standard gravitational effects [2] .
In the present paper I shall consider by this method a solution for a static gravitational field of a charged mass point, as in the standard case solved by Reissner [5] and Nordstrōm [6] . I follow the choice of an electric energy by Nordstrōm [6] .
The general form for the spatially symmetric static line element of a mass point is:
where x 0 = ct, x 1 = r, x 2 = ϑ, x 3 = ϕ, and ν(r), λ(r), µ(r) are some functions. One additional coordinate condition for the radial coordinate can be used for simplification of the line element. In the case of the standard Reissner-Nordstrōm solution the choice is e µ(R) = R 2 with a new radial coordinate R(r). Then the solution of the field equations for the line element:
gives ν(R) = −λ(R) and:
where r g = 2km/c 2 is the gravitational radius and q 2 = ke 2 /c 4 , e 2 is the electric charge. This line element has the singularity at R = 0 and the horizon at e ν(R) = 0. Since the coordinate condition e µ(R) = R 2 leads to the singular line element, we do not restrict the function µ(R), but we use the property ν(R) = −λ(R) as an initial coordinate condition and then we find µ(R) by solving the field equations. As a result, we will obtain a more general solution than in the standard Reissner-Nordstrōm case, since our solution will have the same restriction for ν(R) and λ(R), while µ(R) we will take in general form without any restrictions.
Our results are R = r + ρ and e µ(R) = (r + ρ) 2 with the same form of the line element as in Eq.(3)-(4). If ρ > ρ 0 , where ρ 0 is the critical value for exp[ν(r, ρ)] in case exp[ν(0, ρ 0 )] = 0, the theory is free from singularities. At ρ = 0 we return to the standard Reissner-Nordstrōm solution.
Below we prove these solutions. The components of the metric tensor for the line element Eq.(1) are:
We have the following field equations for this metric [6] :
(6)
Then we have:
and:
For the coordinate condition λ = −ν we obtain:
The substitution µ ′ = p leads to:
Therefore:
where ρ is an integration constant, and:
Then the second integration gives:
Here the infinity condition for e µ(r) → r 2 is required for the integration constant b = 1 and finally:
Then we solve the equation for G 1 1 (taking into account λ = −ν):
which gives:
Taking into account e 1 2 µ = r + ρ, we have:
After the integration we obtain:
where α = r g is the constant. The final line element is:
We see that the singularities can be excluded if:
or:
when the line element is regular in whole space. The critical values of ρ are:
Our solution is the general solution of the Reissner-Nordstrōm problem for a class of static coordinates with the property λ(r) = −ν(r) and with the source at the centre of the coordinate system. We must consider as physically equivalent only such coordinate transformations which preserve the centre of the coordinate system at the source (at the mass point): if r → R(r), then at r = 0 we must obtain R = 0. All other coordinate systems we treat from this criterium as the nonphysical ones, because if R(0) = 0, we can not treat R as the radial coordinate for the centrally symmetric system with the centre at the mass point.
A discussion of the role of the new parameter ρ in gravitational physics and perspectives of its measurements are presented in [2, 3] . The parameter ρ shifted the second order contributions to the metric:
Here in general relativity β = 1, and ϕ (0) is the standard and ϕ (ρ) is the modified Newton potentials:
and ρ 0 = ρ/r g . Then we have:
with β (ρ) = β + 2ρ 0 . The experimental data gives | 1 − β |< 0.003 which means that 2ρ 0 < 0.003. At this value of ρ 0 the horizons can be exist, but if ρ 0 > 0 the singularities disappear. P.S. After submitting the paper I found a very important paper by Einstein and Rosen (1935) [7] about excluding singularities from the static solutions of the gravitational equations. They considered the coordinate transformations R = u 2 + r g (in our notations) and obtained a regular version of the standard Schwarzschild solution (with √ −g = 0 at r = 0). For the Reissner-Nordstrōm case they proposed the transformation R 2 = u 2 + q 2 /2 which also gives a regular solution (for case of a zero mass and at finite values r). Einstein and Rosen pointed out that the procedure of excluding singularities is natural for the general relativity and does not contain a new hypothesis.
